We report the case of a patient (ATH) who suered from aphasia, deep dyslexia, and acalculia, following a lesion in her left perisylvian area. She showed a severe impairment in all tasks involving numbers in a verbal format, such as reading aloud, writing to dictation, or responding verbally to questions of numerical knowledge. In contrast, her ability to manipulate nonverbal representations of numbers, i.e., Arabic numerals and quantities, was comparatively well preserved, as evidenced for instance in number comparison or number bisection tasks. This dissociated impairment of verbal and non-verbal numerical abilities entailed a dierential impairment of the four arithmetic operations. ATH performed much better with subtraction and addition, that can be solved on the basis of quantity manipulation, than with multiplication and division problems, that are commonly solved by retrieving stored verbal sequences. The brain lesion aected the classical language areas, but spared a subset of the left inferior parietal lobule that was active during calculation tasks, as demonstrated with functional MRI. Finally, the relative preservation of subtraction versus multiplication may be related to the fact that subtraction activated the intact right parietal lobe, while multiplication activated predominantly left-sided areas. 7
Introduction
In 1920, Henschen, in the same publication in which the term acalculia was coined, claimed that``the calculation ability is a highly composite cerebral function that results from the collaboration of various posterior areas of the left hemisphere '' [26] . A wealth of recent studies of numerical abilities in animals, infants, healthy and brain-lesioned adults largely supports this modular approach at the cognitive and at the anatomical level, and con®rms that parietal areas are crucial to number processing (see review in Refs. [18, 20] ). A major distinction that cuts across numerical abilities is whether they are contingent or not upon the language faculty. It has been shown that animals and preverbal infants possess a variety of number processing abilities, such as the capacity to match numerosities within and across perceptual modalities [8, 37] and perform elementary arithmetic computations [5, 41] . However, the range of numerical abilities widens dramatically as soon as children acquire language, which allows them to associate verbal labels to any precisely de®ned quantity. Children are then able to develop rich procedures for manipulating numbers in symbolic form, in particular through the mastery of the written language, and following formal mathematical training in school. However, the precise functional and anatomical interplay of numbers and language in human adults is still in many respects poorly understood.
It is clear that some aspects of number processing are only by-products of general verbal abilities. Such is E-mail address: laurent.cohen@psl.ap-hop-paris.fr (L. Cohen).
